The study was undertaken to characterise and identify the insulin like growth factor-I (IGF-I) and insulin genes in five varieties (Ash, Black, Pearl Ash, Pearl Black and White) of local helmeted guinea fowl using DNA technology. Deoxyribonucleic acid (DNA) was purified from blood samples of the five varieties and Polymerase Chain Reaction (PCR) amplification of DNA done with primers designed to amplify the two genes; insulin-like growth factors I (IGF-I) and insulin (I). Purification of PCR product and dye terminator sequencing was also carried out using samples prepared and loaded into the Beckman Taq capillary sequencer. IGF-I gene profiles of Pearl Ash, White, Ash, Black varieties were similar (83 percent); and insulin gene profile of Pearl Ash, Ash, Black, Pearl Black varieties were 91 percent similar.
Introduction
Most traits of economic interest in farm animals show continuous variation and the underlying genetic nature is complex (Huifang et al., 2010) . According to Nahashon et al. (2005) , there is paucity of information on guinea fowl genomics which if available and in sufficient quantity, can facilitate genetic improvement programs of the guinea fowl as well as other poultry species. One such improvement system which is hampered by lack of adequate background information is the candidate gene approach, which is a powerful method for understanding the direct genetic basis of quantitative differences between individuals (Rothchild & Soller, 1997; Nagaraja et al., 2000) . Single Nucleotide Polymorphism (SNP) in candidate growth genes can be evaluated for their effects on helmeted guinea fowl growth traits, and those that are significantly associated with growth traits can contribute to animal improvement through use in marker-assisted selection. While there are no known molecular markers for growth rate in the helmeted guinea fowl, studies (Amills et al., 2003; Yan et al., 2002; Feng et al., 1997 Feng et al., , 1998 in closely related species including the domestic chicken have identified candidate genes for growth including Growth hormone (GH), Growth hormone receptor (GHR), Insulin-like Growth factor I (IGF-I), Insulin-like Growth factor I (IGF-II).
Insulin like growth factor-I (IGF-I) and insulin like growth factor-II (IGF-II) have been demonstrated as an indicator of growth rate in chicken by several authors (Jones & Clemmons, 1995; Beccavin et al., 2001) . Insulin like growth factor-I (IGF-I) has been well studied and showed consistent association with growth traits (Beccavin et al., 2001; Duclos, 2005) while insulin like growth factor-II (IGF-II) has also shown positive association with growth (Beccavin et al., 2001) . The structural and functional similarities between insulin and the IGFs suggest they are the most closely related genes within the insulin super family and have diverged from a common ancestral gene (Ellsworth et al., 1994) .
Objectives of the Study
To utilise Deoxyribonucleic acid (DNA) technology to identify the helmeted guinea fowl, IGF-I and insulin gene coding sequence and to determine their variation between five economically important helmeted Guinea Fowl varieties.
Materials and Method

Blood Collection
Blood collection was as described by Ayorinde et al. (2001) . About 2 ml of fresh blood was collected by superficial venipuncture of a wing vein of each of twenty five (25) male helmeted guinea fowl of the 5 varieties identified. They include White (WV), Black (BLK), Ash (ASH), Pearl Black (PB) and Pearl Ash (PA) using a 2 ml syringe (needle gauge, 23G x 11/4) into EDTA sample bottles.
DNA Extraction and Purification
High quality DNA purification from the whole blood was carried out using a commercial kit, ZR Genomic DNA™ -Tissue MidiPrep (Zymo Research Corp., USA). The protocol used is as described for whole blood, serum and plasma. The eluted DNA was stored at -20 o C.
Quantification of DNA Isolate
A 1% agarose gel was used to quantify each DNA isolate by comparing its band intensity against a panel comprising graded levels of DNA resolved on the same gel. DNA bands were visualised by exposing the gel to Ultraviolet radiation in an Ultra violet (UV) ray box, GelDoc 2000 (BIO-RAD, USA) and documented using the ScionImage ® Package.
Selection of Gene Primers
Gene primers were identified for the IGF-I and Insulin gene. As the the IGF-I and Insulin gene sequences were not known at the inception of the current study, Chicken gene primers were selected from a previous publication (Nie et al., 2005) for use in amplifying the helmeted guinea fowl ortholog. According to Nie et al. (2005) , the sequences of the candidate genes of the somatotropic axis are from Genbank (http://www.ncbi.nlm.nih.org).The primers had been designed using the GENETOOL program (http://www.biologysoft.com). The primers used in this study were chosen from a total of 17 pairs of primers (forward and reverse) based on nucleotide sequence length. Primers were synthesised through a commercial service (BioNEER Corp., USA).
Information on the primers is given in the Table 1 . Annealing temperature as specified by the manufacturer(BioNEER Corporation, USA).
The oligonucleotides were synthesized at a concentration of 100 picomole/µl. Each primer was diluted with distilled water (Water ultra Pure-Molecular Biology grade-free of detectable DNase/ RNase and protease by Quality Biological Inc.). A working dilution of 5µl was taken from each primer pair and put into a fresh microcentrifuge tube and made up to 100µl by adding distilled water (Water ultra Pure-Molecular Biology grade-free of detectable DNase/ RNase and protease by Quality Biological Inc) to be used for Polymerase Chain Reaction (PCR) amplification.
Preparation of DNA Bulks
The DNA isolated from each variety of guinea fowl was bulked by placing equal amounts of DNA isolated from each of five birds into a single microcentrifuge tube (BioNeer Corp.) such that five bulks were made; one each for White, Ash, Black, Pearl Black and Pearl Ash varieties. 
Purification of PCR Product
Washing of the PCR product was done using AccuPrep ® PCR Purification Kit by BioNEER Corporation (USA). This step removed the salts and soluble impurities in the DNA binding column tube. The loss of DNA in this step is negligible. The set up was dried by additional centrifugation at 13 000 rpm for 1 min to remove the residual ethanol and transfer the DNA binding filter column to a new 1.5 ml micro-centrifuge tube. 30 µl of Buffer 3 was added to the center of the DNA binding filter column and allowed to incubate for 10 min at 60 o C. The DNA was eluted by centrifugation at 13 000 rpm for 1 min.
Pre-Sequencing Conditioning
Dye terminator sequencing was performed by use of GenomeLab ® Dye terminator cycle sequencing (DTCS) with Quick start kit (BECKMAN COULTER, P/N 608120, USA). The sequencing reaction was prepared in a 2.0 ml tube which was placed on ice (40 o C). All the reagents were kept on ice and added in this order; 9.5 µl Distilled water (dH 2 O), 10 µl DNA template, 2.0 µl primers and 8.0 µl DTCS Quick start master mix. 
Ethanol Precipitation
A labelled sterile 0.5 ml tube was prepared for each sample. Five microlitres (5 µl) of the prepared stock solution/ glycogen mixture (i.e. mixture of 2 µl of 3 M Sodium acetate, 2 µl of 100mM Na2-EDTA and 1 µl of 20mg/ml of glycogen provided in the kit) was added to each labelled tube and then the sequencing reaction was transferred to each of the appropriately labelled tube and mixed thoroughly. Sixty microlitres (60 µl) of cold 95% ethanol taken straight from -20 o C freezer was added and mixed thoroughly, centrifuged at 14, 000 rpm at 4 o C for 15 minutes. The supernatant was carefully removed with micropipettes to reveal a visible pellet in each of the tubes. The pellets were rewashed with 200 µl of 70% ethanol taken straight from -20 o C freezer, centrifuged at 14 000 rpm at 4 o C for 2 minutes. Each of the tubes was left open to enable the pellet to dry. The samples were re-suspended in 40 µl of the sample loading solution that was provided in the kit.
Sequencing
The re-suspended samples were transferred into the appropriate wells of the sample plate BECKMAN COULTER, USA (PN 609801) and documented manually for easy identification. Each of the re-suspended samples that had been transferred to the wells was overlaid with a drop of mineral oil provided in the kit.
The sample plate was loaded into the sequencing machine, BECKMAN COULTER CEQ™ 2000XL DNA Analysis System (USA) and programmed.
Sequence Alignment
The sequences obtained were aligned with the software, CLC Bio Workbench Version 6.7.1 with criteria of maximising similarity and minimising the number of inferred evolution events (Hackett et al., 2008) . For each gene region, Neighbour-Joining algorithm was applied to compare evolutionary distance (Hackett et al., 2008) . Figure 1 show that there are conserved regions in the multiple sequence alignment of IGF-I gene of four varieties of helmeted guinea fowl. There were however indels in the 0-19 region of Pearl Ash, Ash and Black varieties. Indels occurred more frequently in the IGF-I gene of Black variety in the following regions, 109-111, 126, 127, 156-164, 179, 180, 274-281, 297-298, 538, 539 . These indels ( gaps) may have been introduced in the time since these varieties of helmeted guinea fowl diverged from one another representing a major mutational process of the IGF-I gene evolution (Taylor et al., 2004) . The indels observed in these study occurred in regions (position 536-540 in Pearl Ash, Ash, Black and White varieties) where amino acid sequences were not well conserved thereby making exact placement of the event difficult (Taylor et al., 2004) . 
Results and Discussion
